Introduction
Pruritus, especially facial pruritus, has proved to be an unexpected and unpleasant sequel to spinal opiate analgesia in man. Although patients may report mild itching after systemic opiate (Jaffe and Martin, 1980), symptoms after intrathecal or epidural injection can be disabling and, at worst, debilitating (Hales, 1980; Duffy, 1981) . As with the other side effects-nausea and vomiting, sedation, urinary retention, and respiratory depression-there is wide variation in the reported incidence: 1-39%4o in surgery and gynaecology (Reiz and Westberg, 1980; Collier, 1981 ; Welchew and Thornton, 1982) and 25-100%o in labour (Scott et al., 1980; Baraka, Nouehid and Hajj, 1981; Srinivasan, 1981; Mok and Tsai, 1981) . Why there should be such variation is not clear; it may reflect current licence in selection of technique, agent, dose, formulation and volume of injectate (Yaksh, 1981) .
Factors involved in opiate-induced itch
One cause of pruritus suggested has been adulteration of opiate or its vehicle by preservatives such as antioxidants or bactericides (Mathews, 1979; McQuay et al., 1980; Reiz and Westberg, 1980 Ltd., personal communications, 1981) . Patients still complain of pruritus.
Another culprit might be histamine (Yaksh and Reddy, 1981). Histamine produces itch and morphine alkaloids release histamine from mast cells (Herndon, 1975 (Hales, 1980; Scott et al., 1980; Collier, 1981; Baraka et al., 1981; Welchew and Thornton, 1982; (1980) to suggest a neural link.
Intrathecal morphine in labour
Intrathecal morphine is safe and effective in relieving the pain of childbirth (Scott et al., 1980; Baraka et al., 1981; Mok and Tsai, 1981 (Russell, 1982; Holdsworth and Roulston, 1982) , or it may reflect the high plasma levels of maternal endorphin which characterize labour (Kimball, 1979; Kimball et al, 1981; Budiamal et atl., 1981) .
All of 12 consecutive unselected patients given morphine intrathecally for pain relief during labour complained of facial itching, especially in the nostrils (Scott et al., 1980 (Rieselbach et al., 1962; DiChiro, 1966; Farrar and Nolte, 1982) . Rieselbach et al. (1962) injected radioactive material into the lumbar sac of CSF in humans and in primates and observed its subsequent redistribution for several hours or days by autoradiography. If the volume of injectate was no more than 0.7% of the estimated total volume of CSF then rostral spread occurred only to the mid-thoracic region (adult total CSF volume is about 140 ml (Weston, 1916) -When a small amount of local anaesthetic is deliberately combined with intrathecal opiate (1 0 mg freeze-dried diamorphine and 0'25 mg bupivacaine plain in 1 0 ml saline; pH 6.183, specific gravity 1.004 at 37'C) the incidence of itching is very low (Scott and Fischer, 1982 Spinal cord. The sensation of itch is thought to be a modality of the basic sensation of pain (Hyndman and Wolkin, 1943; White et al., 1950; Savin, 1980; Summerfield, 1981 (Bowsher, 1962 (Warwick and Williams, 1973; Ranson and Clark, 1959; Barr, 1979; Brodal, 1981) .
Both the substantia gelatinosa of the spinal nucleus of the trigeminal nerve and the substantia gelatinosa of the spinal cord are concerned predominantly with painful and thermal sensibility, and both are rich in opiate receptors (Atweh and Kuhar, 1977; Snyder, 1977a Snyder, , 1977b .
Spinal tract of the trigeminal nerve. The tract, closely applied to the spinal nucleus, becomes continuous in the upper cervical region with the tract of Lissauer. Surgical section of the tract 4 mm below the obex for trigeminal neuralgia results in analgesia and thermanaesthesia in the ophthalmic and maxillary distribution; the sensation of tickle is retained. To render the mandibular region analgesic, section must be made at the level of the obex (Warwick and Williams, 1973). patients, found itching in 13. In 6 of the 13 itch was not generalized but was invariably confined to the nostrils; and these patients were the only ones in whom disease had infiltrated the floor of the fourth cerebral ventricle. They believe this kind of pruritus is never observed with other malignant diseases, nor with non-malignant disorders of the central nervous system, and might be accepted as pathognomonic for advanced brain tumours.
Fourth cerebral ventricle: a 'scratching centre' in animals. Koenigstein (1948) injected morphine into the cisterna magna of animals in order to provoke scratching of the face and head. Intracisternal morphine produced scratching after 0.7 mg/kg (dogs, cats, and guinea-pig) and 0.6 mg/kg (rabbits). He tried to localize the site of a possible scratch centre and found that complete extirpation of all brain parts situated above the auditory nuclei does not prevent scratch paroxysm-whereas scission, in a caudal direction, of the corpus restiforme (inferior cerebellar peduncle) leads to a progressively increasing restriction of the scratch movements.
Koenigstein also used alizarin blue which has a strong affinity for tissues and also acts as a pruriginous and cramps-producing substance. When it is injected intracisternally and elicits itching paroxysms, it accumulates in a certain location in the lower part of the medulla oblongata. He concluded that systematic elimination of different parts of the brain leads to the inference that a scratching centre is situated in the lower part of the medulla oblongata, bounded cranially by the auditory nuclei and caudally by the corpora restiforme. Discussion
Circumstantial evidence leads to three conclusions. The first is that pruritus associated with spinal opiate analgesia in man has an important naloxone-reversible component. The second is that pruritus induced by spinal opiate may be referred in a distribution remote from the analgesic site of opiate action in the substantia gelatinosa of the spinal cord as a result of neuronal transmission of opiate effect. Possible anatomical pathways might include spino-trigeminal neurones in the white matter of the anterolateral quadrant of the spinal cord, synapses within the substantia gelatinosa, and intersegmental neurones in the tract of. Lissauer. The third conclusion is that there may be a 'scratching centre' in animals which lies in the medulla oblongata, bounded cranially by the auditory nuclei and caudally by the inferior cerebellar peduncles. There may be an analogous 'itching centre' in man, possibly associated with endogenous opioid activity within the spinal nucleus of the trigeminal nerve.
At the doses of opiate currently applied to the spinal cord in man by the epidural or intrathecal routes, receptors in the substantia gelatinosa are presented with overwhelming concentrations of agonist. The resulting neuronal activity may spread within the neuraxis and so produce an imbalance of sensory modulation in the caudal nucleus of the trigeminal nerve, and possibly other nuclei. The imbalance may result in the sensation of itching, possibly due to a change in synaptic activity in the neighbourhood of opiate receptors.
Thus, spinal opiate may either excite some dorsal horn cells which in turn excite some trigeminal cells or, conversely, inhibit some dorsal horn cells which normally inhibit the trigeminal system. Reversal of such effects by naloxone could be explained by local action of naloxone within the spinal cord. More likely, in view of the concentration of agonist at a spinal level, reversal could be explained by the effect of naloxone in competing for receptor sites occupied by endogenous opioids in the caudal nucleus of the trigeminal nerve.
Variations in the incidence and severity of pruritus may relate to the 'placebo response' of Summerfield (1980) ; or they may reflect the way in which different agents influence a given population of opiate receptors in the spinal cord.
Conclusion
Current thought assumes that naloxone, in reversing side effects, competes with exogenous opiate molecules for receptor sites in the brain stem. For one side effect at least-itching--there is another possibility: naloxone may compete with endogenous opioid molecules for those receptor sites. Opioid activity in the medulla as a consequence of an opiate-induced sensory modulation in the spinal cord may come about by a neuronal mechanism. Circumstantial evidence tends to incriminate ascending neural pathways in the anterolateral quadrant ofthe spinal cord, in the tract of Lissauer, and in the substantia gelatinosa. Evidence both from animals and from man suggests that a central mechanism for itch may be found in the medulla oblongata in a region bounded by the auditory nuclei and the inferior cerebellar peduncles; it may be associated with the spinal nucleus of the trigeminal nerve at, or about, the level of the obex.
